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PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: Toru KAMIMURA et al. 

Serial Number: Not Yet Assigned 

(§ 371 of international application No. PCT/JP00/05495) 

Filed: February 21, 2002 

For: SOUND REPRODUCING APPARATUS 

PRELIMINARY AMENDMENT 

Commissioner for Patents 

Washington, D.C. 2023 1 February 21, 2002 

Sir: 

Prior to the calculation of the filing fees of the above application, please amend the 
application as follows: 



IN THE CLAIMS : 

Please delete claims 2-4 and 6-8 without prejudice or disclaimer. 

Please amend the following claims: 



1. (Amended) A sound reproducing apparatus, comprising: 

a recording means for recording into a recording medium a data file in which a sound signal 
encoded in a first format and a first decoding program according to said first format are stored; 
a storing means for storing a second decoding program according to a second format; 
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a determining means for determining whether or not a format agrees between said sound 

signal and said second decoding program; 

a validating means for validating one of said first decoding program and said second 

decoding program on the basis of a determination result of said determining means; 

a decoding means for decoding said sound signal by the decoding program validated by said 

validating means; and 

an outputting means for outputting the decoded sound signal decoded by said decoding 

means. 

5. (Amended) A sound reproducing apparatus, comprising: 

a recording means for recording into a recording medium a data file in which a sound signal 
encoded in a predetermined format and a decoding program according to said predetermined format 
are stored; 

a loading means for loading said decoding program from said recording medium; 
a decoding means for decoding said sound signal by said decoding program loaded by said 
loading means; and 

an outputting means for outputting a decoded sound signal decoded by said decoding means. 
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Please add the following new claims: 
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9. A sound reproducing apparatus, comprising: 

an attaching means for detachably attaching a recording medium on which a sound signal 
encoded in a first format and a first encoding program according to said first format are recorded; 

a storing means for storing a second decoding program according to a second format; 

a determining means for determining whether or not a format agrees between said sound 
signal and said second decoding program; 

a validating means for validating one of said first decoding program and said second 
decoding program on the basis of a determination result of said determining means; 

a decoding means for decoding said sound signal by the decoding program validated by said 
validating means; and 

an outputting means for outputting a decoded sound signal decoded by said decoding means, 
wherein 

said decoding means carries out a first number-of-bit operation, 

said recording medium records said first decoding program corresponding to said first 
number-of-bit operation and said first decoding program corresponding to a second number-of-bit 
operation, 

said validating means loads said first decoding program corresponding to said first number- 
of-bit operation from said recording medium when said determination result represents 
disagreement. 
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10. A sound reproducing apparatus, comprising: 

an attaching means for detachably attaching a recording medium on which a sound signal 
encoded in a predetermined format and a decoding program according to said predetermined format 
are recorded; 

a loading means for loading said decoding program from said recording medium; 
a decoding means for decoding said sound signal by said decoding program loaded by said 
loading means; and 

an outputting means for outputting a decoded sound signal decoded by said decoding means, 
wherein 

said decoding means carries out a first number-of-bit operation, 

said decoding program includes a first decoding program corresponding to said first number- 
of-bit operation and a second decoding program corresponding to a second number-of-bit operation, 
said loading means loads said first decoding program from said recording medium. 
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REMARKS 



The above amendment is submitted to place the claims in substantially the same condition 
as to the claims which have been amended under Article 34 in the international application. An 
English translation of the annexes of the PCT international preliminary examination report is 
enclosed. Early and favorable action is awaited. 

Attached hereto is a marked-up version of the changes made to the claims by the current 
amendment. The attached page is captioned "Version with markings to show changes made. " 

In the event there are any additional fees required, please charge our Deposit Account No. 

01-2340. 



ARMSTRONG, 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 



Claims 1 and 5 have been amended as follows: 



1. (Amended) A sound reproducing apparatus, comprising: 

[an attaching] a recording means for [detachably attaching] recording into a recording 
medium [on] a data file in which a sound signal encoded in a first format and a first decoding 
program according to said first format are [recorded] stored ; 

a storing means for storing a second decoding program according to a second format; 

a determining means for determining whether or not [said first] a format [and] agrees 
between said sound signa l and said second [format are coincident each other] decoding program : 

a validating means for validating one of said first decoding program and said second 
decoding program on the basis of a determination result of said determining means; 

a decoding means for decoding said sound si gnal by the decoding program validated by said 
validating means; and 

an outputting means for outputting the decoded sound signal decoded by said decoding 

means. 



5. (Amended) A sound reproducing apparatus, comprising: 
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[an attaching] a recording means for [detachably attaching] recording into a recording 

medium a data file [on] in which a sound signal encoded in a predetermined format and a decoding 

program according to said predetermined format are [recorded] stored : 

a loading means for loading said decoding program from said recording medium; 

a decoding means for decoding said sound signal by said decoding program loaded by said 

loading means; and 

an outputting means for outputting a decoded sound signal decoded by said decoding 

means. 
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SPECIFICATION 

Sound Reproducing Apparatus 

TECHNICAL FIELD 

The present invention relates to a sound reproducing apparatus. More specifically, 
the present invention relates to a sound reproducing apparatus which reproduces a sound 
signal recorded on a detachable recording medium in an encoded state. 

PRIOR ART 

With respect to a format for encoding/decoding a sound signal, there are MP3 
(MPEG-1 AUDIO Layer 3), TwinVQ, etc. In a conventional sound reproducing 
apparatus, a decoding program corresponding to any one of such the plurality of formats 
was stored in a memory, and a sound signal encoded by the same format was decoded by 
the decoding program. 

However, as described above, there are a plurality of encoding/decoding formats 
of a sound signal. Therefore, it was not possible to listen to a sound signal not 
corresponding to one's sound reproducing apparatus, 

SUMMARY OF THE INVENTION 

Therefore, it is a primary object of the present invention to provide a sound 
20 reproducing apparatus capable of reproducing a sound signal encoded by any format. 

A sound reproducing apparatus according to the present invention, comprises: an 
attaching means for detachably attaching a recording medium on which a sound signal 
encoded in a first format and a first decoding program in accordance with the first format 
are recorded; a storing means for storing a second decoding program in accordance with a 
25 second format; a determining means for determining whether or not the first format and 
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the second format are coincident each other; a validating means for validating both one of 
the first decoding program and the second decoding program on the basis of a 
determination result of the determining means; a decoding means for decoding the sound 
signal by the decoding program validated by the validating means; and an outputting 
means for outputting the sound signal decoded by the decoding means. 

According to the present invention, a first decoding program in accordance with a 
first format and a sound signal encoded in the first format are recorded on a recording 
medium. Such the recording medium is detachably attached by the attaching means. On 
the other hand, a second decoding program in accordance with a second format is stored 
on an internal memory. The determining means determines whether or not said first 
format and the second format are coincident each other, and the validating means 
validates both one of the first encoding program and the second encoding program on the 
basis of the determining result. The decoding means decodes the sound signal by the 
validated decoding program, and the validated sound signal is outputted by the outputting 
means. 

Thus, one of the first decoding program and the second program is validated on 
the basis of the determining result by the determining means, and therefore, it is possible 
to reproduce a sound signal encoded by any kind of format. 

In a certain example of the present invention, the decoding means adopts a first 
type processing system, and the first decoding program corresponding to the first type 
and the first program corresponding to a second type are recorded on the recording 
medium. The loading means included in the validating means loads the first decoding 
program corresponding to the first type from the recording medium when the determining 
result represents disagreement. 

In another example of the present invention, the sound signal encoded in the first 



format and the first decoding program are stored in a common data file. 

In another example of the present invention, the sound signal is a music signal. 

A sound reproducing apparatus according to the present invention, comprises: an 
attaching means for detachably attaching a recording medium on which a sound signal 
encoded in a predetermined format and a decoding program in accordance with the 
predetermined format are recorded; a loading means for loading the decoding program 
from the recording medium; a decoding means for decoding the sound signal by the 
decoding program loaded by the loading means; and an outputting means for outputting 
the sound signal decoded by the decoding means. 

According to the present invention, a decoding program which follows a 
predetermined format and a sound signal encoded in a predetermined format are recorded 
on a recording medium, and such the recording medium is detachably attached by the 
attaching means. The loading means loads the decoding program from the recording 
medium, and the decoding means decodes the aforementioned sound signal by the loaded 
decoding program. The decoded sound signal is outputted from the outputting means. 

Thus, the decoding program is loaded from the recording medium, and the sound 
signal is decoded by the loaded decoding program, therefore, it is possible to reproduce a 
sound signal encoded in any kind of format. 

In a certain example of the present invention, the decoding means adopts a first 
type processing system, and a first decoding program corresponding to the first type and a 
first decoding program corresponding to the second type are recorded on the recording 
medium. The loading means loads from the recording medium the first decoding 
program corresponding to the first type. 

In another example of the present invention, the sound signal encoded in the first 
format and the first decoding program are stored in a common data file. 



In still another example of the present invention, the sound signal is a music 

signal. 

The above described objects and other objects, features, aspects and advantages of 
the present invention will become more apparent from the following detailed description 
of the present invention when taken in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is an illustrative view showing one embodiment of 
the present invention. 

Figure 2 is a block diagram showing one part of the Figure 1 embodiment. 

Figure 3 is an illustrative view showing a memory card. 

Figure 4 is an illustrative view showing data structure of an audio file. 

Figure 5 is an illustrative view showing one example of an additional information 
management table. 

Figure 6 is an illustrative view showing another example of the additional 
information management table. 

Figure 7 is an illustrative view showing one part of operation of the Figure 1 
embodiment. 

Figure 8 is an illustrative view showing another part of operation of the Figure 1 
embodiment. 

Figure 9 is a flowchart showing one part of operation of the Figure 1 embodiment. 
Figure 10 is a flowchart showing another part of operation of the Figure 1 
embodiment. 

Figure 11 is a flowchart showing still another part of operation of the Figure 1 
embodiment. 



Figure 12 is a flowchart showing yet still another part of operation of the Figure 1 
embodiment. 

Figure 13 is a flowchart showing one part of operation of another embodiment of 
the present invention.. 

Figure 14 is a flowchart showing another part of operation of the Figure 11 
embodiment. 

Figure 15 is a flowchart showing still another part of operation of the Figure 11 
embodiment. 

Figure 16 is a flowchart showing yet still another part of operation of the Figure 11 
embodiment. 

BEST FORM FOR PRACTICING THE INVENTION 

Referring to Figure 1, a mobile-type sound recording reproducing apparatus 10 of 
this embodiment is connected to a communication terminal 400, e.g. a personal computer. 
The communication terminal 400 is connected to an Internet 100 via a telephone circuit, 
and an operator can gain access to a plurality of WES sites 300a, 300b. . ., 300n via the 
Internet 100. 

Among them, the WEB site 300a is a site for delivering music. If the operator 
gains access to the site so as to order a desired music (song), the WEB site 300a requests 
to a database server 200 to deliver the ordered music via the Internet 100. The database 
server 200 transmits a data file (audio file) of the requested music to the ordering source 
communication terminal 400 via the Internet 100. The transmitted audio file is 
downloaded onto a hard disk of the communication terminal 400. Note that the audio file 
is created for each music. If the operator orders a music album including a plurality of 
musics, a plurality of corresponding audio files are then downloaded. 



Referring to Figure 2, the downloaded audio file is inputted to the sound recording 
reproducing apparatus 10 through an input terminal 12. The inputted audio file is 
recorded on a memory card 18 via an interface 14. A plurality of audio files are stored on 
the memory card 18 as shown in Figure 3. Note that the memory card 18 is a detachable 
recording medium to be electrically connected to the interface 14 when inserted in a slot 
16. 

Data structure of an audio file recorded on the memory card 18 is described in 
Figure 4. Following an audio file header, security information, contents information and 
additional information are stored in this order. One music data (sound data) subjected to 
a compression process and an encryption process based on a predetermined format is 
stored following the additional information. The security information is herein 
encryption key information to prevent the audio file from being unlawfully copied, and 
the encryption is broken by using the encryption key information. 

The contents information includes compression format information indicating in 
what format the music data is compressed, encryption format information indicating in 
what format the music data is encrypted, and an additional information management table 
indicating what kind of data are included as the additional information. In addition, also 
included are information associated with this audio file, that is, a name of an artist, a 
music title, an album title, a name of a composer, and a name of a producer, etc. 

The additional information includes a decoding software (decoding program) for 
decompressing music data, an equalizing software for arranging a music tone, image data 
of an artist ,and text data such as an artist's message, an interesting story at a time of an 
album production, etc. 

With regard to a compression format, there are a plurality of formats, such as 
MP3, TwinVQ, AAC, AC-3 (Dolby Digital), ePAC , etc. Therefore, when the music data 



included in the audio file is compressed in the ePAC format, the compression format 
information indicates "ePAC", and when the music data is compressed in the MP3 
format, the compression format information indicates "MP3". 

Furthermore, a corresponding decoding software varies depending on a type (for 
example, 16-bits operation or 24-bits operation) of DSP (Digital Signal Processor) 
provided in a reproducing apparatus. That is, if the DSP is a 16-bits operation processor, 
only a type A decoding software is started. On the other hand, if the DSP is a 24-bits 
operation processor, only a type B decoding software is started. Therefore, in a case that 
the decoding software included in the additional information follows the ePAC format 
and also corresponds to a 16-bits operation DSP, decoding software information of 
"ePAC decoding software -type A" is included in the additional information 
management table. In addition, in a case that two decoding softwares which follow the 
ePAC format are included in the additional information so as to correspond to both 
16-bits operation DSP and 24-bits operation DSP, decoding software information of 
"ePAC decoding software -type A" and "ePAC decoding software- type B" are included 
in the additional information management table. Note that the decoding software 
information is a concept including compression format information and type information. 

In this embodiment, it is preferred that decoding softwares which correspond to 
both the type A and the type B and follows a common compression format be stored in the 
audio file. In this case, information shown in Figure 5, for example is stored on the 
additional information management table. According to Figure 5, additional information 
1 is "ePAC decoding software - type B", additional information 2 is "ePAC decoding 
software - type A", and additional information 3 is "artist's comment (text)". In a case 
that only one decoding software is stored in the audio file, and instead, a DSP software 
which exhibits special effects appropriate to each music is stored, information shown in 



Figure 6, for example is stored on the additional information management table. 
According to Figure 6, additional information 1 is "ePAC decoding software - type A", 
additional information 2 is "virtual sound software - type A", and additional information 
3 is "artist's image (JPEG)". It is noted that the virtual sound software is effective in 
reproducing a music recorded in a concert with a realistic sensation. 

Following two methods are considered with regard to storing a decoding software, 
and related compression format information and type information. One is to store a 
decoding software, compression format information and type information in the audio 
file on a database server side. The other is that the communication terminal 400 
previously acquires a plurality of decoding softwares from the WEB site 300a or the 
database server 200 so as to store, upon purchasing an audio file, the corresponding 
decoding software, the compression format information and the type information into the 
audio file. 

Regarding the first method, specific descriptions are made by referring to Figure 
7. Firstly, an operator orders a desired song to the WEB site 300a. Then, the WEB site 
300a requests to the database server 200 to deliver the ordered song. In response to the 
delivery request, the database server 200 creates an audio file including desired music 
data, a corresponding decoding software, compression format information and type 
information, and delivers the created audio file to the communication terminal 400 of the 
operator side. The delivered audio file is provisionally written onto a hard disk of the 
communication terminal 400, and subsequently recorded onto the memory card 18 of the 
sound recording reproducing apparatus 10 by an operation of the operator. 

The second method is described in Figure 8. The operator previously downloads a 
plurality of decoding softwares from the WEB site 300a or the database server 200, and 
subsequently orders a desired song to the WEB site 300a. Then, as in the above, the WEB 



site 300a requests to the database server 200 to deliver the desired audio file. The 
database server 200 in receipt of the delivery request downloads an audio file not 
including the decoding software onto the communication terminal 400. Upon completion 
of the audio file download, the communication terminal 400 stores the decoding software 
necessary to decompress music data, together with the compression format information 
and the type information, and records onto the memory card 18 the audio file subjected to 
such the storing process. 

It is noted that music data reproduced from a CD 500 may also be recorded on the 
memory card 18. In this case, an audio file of structure shown in Figure 4 is created by 
the communication terminal 400. 

In reproducing the audio file thus recorded on the memory card 18, a CPU 20 
included in the sound recording reproducing apparatus 10 processes flowcharts shown in 
Figures 9 to Figure 12. It is noted that the flowchart processes are started in response to a 
power input. 

Firstly, the CPU 20 executes an initializing process in a step SI. A count value N 
on a file counter 20c is set to "1" by this process. The CPU 20 subsequently determines 
whether or not the memory card 18 is inserted in a slot 16 in a step S3. If NO is 
determined, such the message is displayed on an LCD 36 in a step S5, and then the 
process returns to the step S3. When the operator inserts the memory card 18 responding 
to the message, the CPU 20 proceeds from the step S3 to a step S7 so as to read file 
management information shown in Figure 3 from the memory card 18 via the interface 
14. The file management information is information for managing a data file recorded on 
the memory card 18, and used to comprehend what kinds of data are stored in each data 
file. 

Subsequently, the CPU 20 determines whether or not the audio file is present on 



the memory card 18 in a step S 9. At this time, the aforementioned file management 
information is used. If there is no audio file, the CPU 20 displays such the message on the 
LCD 36 in a step Sll, and after a predetermined time lapse, the power is turned off in a 
step S85 via an end process in a step S83. To the contrary, if there is one audio file on the 
memory card 18, the CPU 20 proceeds to a step S13 so as to read header, security 
information and contents information from an audio file N in the memory card 18. In the 
step S15, it is determined whether or not the audio file N is an unlawfully copied file 
based upon the read security information. 

If the audio file N is an unlawfully copied file, the CPU 20 displayes such the 
message on the LCD 36 in a step S17. The file counter 20c is incremented in a step S19, 
and it is determined whether or not the count value N exceeds a total number of audio 
files N m ax in a step S21. If N^N max is determined in the step S21, the CPU 20 returns to 
the step S13 so as to carry out a same process to a next audio file. On the other hand, if 
N>N max is determined in the step S21, the CPU 20 proceeds to the step S83. As a result, 
the power is turned off via the end process. 

If the audio file N is a legitimately obtained file, the CPU 20 determines NO in the 
step S15, and proceeds to a step S23. In this step, it is determined whether or not a 
compression format of the audio file N is coincident with a format of the decoding 
software previously prepared in a ROM 22a of a DSP 22. 

That is, there is previously at least one decoding software in the ROM 22a 
provided in the DSP 22. If the DSP 22 is a 16-bits operation processor, decoding 
softwares such as "MP3-type A" and "AAC-type A", for example, is stored in the ROM 
22a. Herein, if the compression format information included in the contents information 
read in the step S13 is "ePAC", it is not possible to decode the music data included in the 
audio file N by the decoding software in the ROM 22a. 
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It is thus determined whether or not a format of the decoding software stored in the 
ROM 22a is coincident with a compression format of the music data in the step S23. If 
the determination results is coincident, a DSWF flag is reset in a step S27, and then the 
process proceeds to a step S29. 
5 On the other hand, if the determination result shows a disagreement in the step 

S23, the CPU 20 proceeds to a step S24 so as to determine whether or not a decoding 
software appropriate for the DSP 22 is stored in the audio file N. As displayed above, if 
the type disagrees between the decoding software and the DSP 22, the decoding software 
s is not to be started by the DSP 22. Therefore, it is determined whether or not a type of the 

jlj 10 decoding software stored in the audio file N is coincident with the type of DSP 22 by 

referring to the additional information management table in the step S24. If neither type 

if] ' 

y t of decoding softwares is coincident with the type of DSP 22, -the CPU 20 displays such 

in 

, the message on the LCD 36 for a predetermined time period in a step S25, and then 

|U proceeds to a step S79. In contrast, if at least one type of the decoding software is 

\1 15 coincident with the DSP 22, the CPU 20 sets a DSWF flag in a step S26, and then 

; ""a 

ill proceeds to the step S29. 

In the step S29, by referring to the additional information management table, it is 
determined whether or not other DSP softwares having a type coincident with the DSP 22 
(for example, the above described virtual sound software-type A) are stored in the audio 
20 file N. Herein, if there is any other DSP software having an identical type, the CPU 20 
sets the ODSPS flag in a step S3L On the other hand, if there is no other DSP software 
having an identical type, the CPU 20 resets the ODSPS flag in a step S33. 

Thus, the contents of the audio file N is comprehended, and the DSWF flag and 
the ODSPS flag are set in a predetermined state. Therefore, a preparation for a 
25 reproduction is completed, and from then on, a process corresponding to an operation of 
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an operation button 34 by an operator is carried out. 

When the operator instructs to reproduce by the button operation, the CPU 20 
determines YES in a step S35, and then determines a state of the DSWF flag in a step S63. 
Herein, if the DSWF flag is a set state, the CPU 20 proceeds to a step S65. By referring to 
the additional information management table, the decoding software corresponding to the 
DSP 22 is read from the memory card 18 out of decoding softwares stored in the audio 
file N, and loaded into the RAM 22b provided in the DSP 22 in the step S65. If the DSP 
22 is a 16-bits operation processor, and the audio file N has the additional information 
management table shown in Figure 5 or 6, a decoding software of "ePAC-type A" is 
loaded into the RAM 22b. 

In contrast, if the DSWF flag is a reset state, the CPU 20 loads a corresponding 
decoding software within the ROM 22a onto the RAM 22b in a step S67. In other words, 
if the compression format of the audio file N is "MP3", a decoding software of 
"MP3-type A" stored in the ROM 22a is loaded onto the RAM 22b. 

Therefore, a decoding software necessary to decode the music data stored in the 
audio file N is surely obtained in the RAM 22b. 

Subsequently, the CPU 20 determines a state of the ODSPS flag in a step S69. If 
the ODSPS flag is a reset state, the CPU 20 directly proceeds to a step S73. On the other 
hand, if the ODSPS flag is a set state, the CPU 20 loads the DSP software (its type agrees) 
other than decoding softwares onto the RAM 22b from the audio file N in a step S71, and 
then proceeds to the step S73. Accordingly, if the audio file N has the additional 
information management table shown in Figure 6, the virtual sound software is loaded 
onto the RAM 22b. 

Subsequently, the CPU 20 starts up the DSP 22 in the step S73, and then validates 
a request from the DSP 22 to the CPU 20 in a step S75. On the basis of this request, a 
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music data is read from the audio file N recorded on the memory card 18. The read music 
data has been subjected to an encryption process and a compression process as described 
above, and such the music data is supplied to the DSP 22 via the interface 14. First, the 
DSP 22 breaks a music data encryption, and then decodes in accordance with the 
decoding software stored in the RAM 22b. Furthermore, the DSP 22 applies such a 
process as to exhibit special effects to the music data as required. The music data which is 
applied to such the processes is converted into a sound signal (analog signal) by a D/A 
converter 24, and then the converted sound signal is outputted to a headphone 30 via an 
amplifier 26 and an output terminal 28. As result, the operator can listen to the music 
through a headphone 30. 

The CPU 20 determines whether or not a reproduction of one music data is 
completed in a step S77. Herein, if NO is determined, the process returns to the step S35, 
and if YES is determined, the process proceeds to the step S79. A count value N of a file 
counter 20c is incremented in the step S79, and it is determined whether or not the counter 
value N exceeds a total number N max of audio files in a succeeding step S81. If N ^ N max 
holds true, the CPU 20 returns to the step S13 so as to carry out a same process to a next 
audio file. On the other hand, if N > N max holds true, the power is turned off via an end 
process because the reproduction of all the audio files is completed. 

If the operator instructs to skip while the music data is being reproduced, the CPU 
20 proceeds from step a step S37 to a step S39 so as to invalidate a request outputted from 
the DSP 22. As a result, the reproduction of the music data from the memory card 18 is 
suspended. The CPU 20 proceeds to the step S79 after the process in the step S39. 
Therefore, unless the audio file N being reproduced before the skip has been instructed is 
a last file, the reproduction of the next audio file N starts. 

If the operator instructs to do a fast-forwarding while the music data is being 
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reproduced, the CPU 20 proceeds from a step S41 to a step S43 so as to skip reproduced 
music data by one block. That is, music data equal to one music stored in the audio file is 
divided into a plurality of blocks, and the CPU 20 advances the music data to be 
reproduced one block ahead. Subsequently, it is determined whether or not the 
5 reproduction of one music is completed in a step S45, if YES is determined, the process 
proceeds to the step S79. In the meanwhile, if No is determined in the step S45, it is 
determined whether or not a cancellation of the fast-forwarding is instructed in a step 
S47. If NO is herein determined, the process returns to the step S43, and if YES is 
determined, the process returns to the step S35. Since the request of the DSP 22 is 

J5 10 invalidated in neither steps of S41 to S47, the reproduction of the music data is resumed 

k Q from a moment when the fast-forwarding is cancelled 

? t ' • . 

I* If a pause is instructed while the music data is being reproduced, the CPU 20 

m 

, determines YES in a step S49, and then invalidates a request from the DSP 22 in a step 

jl) S51. This interrupts to reproduce the music data. Subsequently, if instructed to cancel 

ill 

I** 15 the pause, the CPU 20 determines YES in a step S53, and returns to the step S35 after 
III revalidating the request from the DSP 22 in a step S55. As a result, the reproduction of 

the music data is resumed. 

If it is instructed to stop while the music data is being reproduced, the CPU 20 
determines YES in a step S57, and returns to the step S35 after invalidating the request 
20 from the DSP 22 in a step S59. As a result, the reproduction of the music data is 
suspended. 

If it is instructed to turn off the power while the music data is being reproduced, 
the CPU 20 determines YES in a step S61, and then proceeds to the step S83. Due to this, 
the CPU 20 turns off the power via an end process. 
25 According to this embodiment, a decoding software for decoding the music data is 
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stored in the audio file N recorded on the memory card 18 with the music data. This 
decoding software is loaded into the RAM 22b when it is not possible to decode the music 
data by the decoding software stored in the ROM 22a. Therefore, even in a case that an 
audio file not to be decoded by the decoding software stored in the ROM 22a is recorded 
on the memory card 18, the music data included in this audio file is to be reproduced. 

There are a plurality of types regarding the DSP 22. Decoding softwares capable 
of responding to different types are stored in the audio file taking into account a fact that 
the DSP cannot process decoding softwares in different types. Accordingly, it becomes 
possible to reproduce an audio file even in a case of a sound recording reproducing 
apparatus having any type of DSP. 

In another embodiment, although the CPU 20 processes flowcharts shown in 
Figure 13 to Figure 16, these processes include many similar processes to Figure 9 to 
Figure 11. Therefore, different processes will be mainly described. 

Header, the security information and the contents information of all the audio files 
are read in a lump in a step SI 13, and a file management table on which these read 
information and the audio file numbers are brought into being corresponding each other is 
created in a step SI 14. Furthermore, the DSWF flags and ODSP flags are prepared 
corresponding to the number of the audio files. Subsequently, the corresponding DSWF 
flag (N-DSWF flag) is set/reset in steps of S126 and S127, and the corresponding ODSPS 
flag (N-OSDPS flag) is set/reset in steps of S131 and S133. Furthermore, a state of the 
N-DSWF flag is determined in a step S163, and a state of the N-ODSPS flag is 
determined in a step SI 69. This make it easier to manage an audio file. 

Note that at least one decoding software is to be stored in the ROM provided in the 
DSP in the above embodiment. It may be also possible not to store any decoding software 
except for a marginal software such as a volume control in the DSP, and always to decode 
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a music data by the decoding software included in the audio file. Furthermore, the 
present invention can also be applied to contents other than music such as a reading of a 
book, a lesson in English conversation, etc. In the compression format, there are a 
plurality of formats respectively appropriate for various sounds such as music and 
people's speech sound. Therefore, the present invention is especially effective in 
reproducing music and sounds other than music by a single apparatus. 

Furthermore, in the above embodiment, it is arranged that a decoding software 
corresponding to a compression format of the music data is stored in the same audio file. 
However, since there are a plurality of encryption formats, a corresponding 
encryption-breaking software (decryption software) may be stored in the audio file. In 
addition, in this embodiment, a personal computer is used as a communication terminal 
400. However, it may be possible to use a mobile telephone such as PDA (Personal 
Digital Assistant) instead of a personal computer. 

Furthermore, according to the above Figure 7, the music data and the decoding 
software are stored in the audio file on the database server. However, on condition that 
the sound recording reproduction apparatus does not have the decoding software 
corresponding to the sound data, the decoding software may be stored in the audio file. In 
this case, upon ordering a music by the operator, it is necessary to send information of a 
decoding software that the sound recording reproducing apparatus can respond toward a 
WEB site. 

In addition, if, at a time of ordering a music, type information of the DSP is sent to 
an ordering destination WEB site, and a decoding software appropriate for the DSP is 
stored in the audio file, NO is not to be determined in the step S24 in Figure 10. 

Furthermore, according to Figure 7, the audio file received from the database 
server is written onto a memory card via a hard disk of a communication terminal. 
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However, it may be possible to write the audio file onto the memory card without 
circulating the hard disk. 

According to Figure 8, the communication terminal previously obtains a plurality 
of decoding softwares. However, with respect to a decoding software already brought 
into compatible with the sound recording reproduction apparatus, it is not necessary to 
obtain it in advance. Furthermore, even in a case that a compatible decoding software is 
obtained, it is not necessary to store the decoding software in the audio file. 

Although the present invention has been described and illustrated in detail, it is 
clearly understood that the same is by way of illustration and example only and is not to 
be taken by way of limitation, the spirit and scope of the present invention being limited 
only by the terms of the appended claims. 
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WHAT IS CLAIMED IS: 

1. A sound reproducing apparatus, comprising: 

an attaching means for detachably attaching a recording medium on which a sound 
signal encoded in a first format and a first decoding program according to said first format 
are recorded; 

a storing means for storing a second decoding program according to a second 

format; 

a determining means for determining whether or not said first format and said 
second format are coincident each other; 

a validating means for validating one of said first decoding program and said 
second decoding program on the basis of a determination result of said determining 
means; 

a decoding means for decoding said sound signal by the decoding program 
validated by said validating means; and 

an outputting means for outputting the sound signal decoded by said decoding 

means. 

2. A sound reproducing apparatus according to claim 1, wherein 
said decoding means adopts a first type processing system, 

said first decoding program corresponding to said first type and said first decoding 
program corresponding to a second type are recorded on said recording medium, 

said validating means includes a loading means for loading the first decoding 
program corresponding to said first type from said recording medium when said 
determining result represents disagreement. 

3. A sound reproducing apparatus according to claim 1 or 2, wherein 

the sound signal encoded in said first format and said first decoding program are 



-18- 



stored in a common data file. 

4. A sound reproducing apparatus according to any of claims 1 to 3, wherein 
said sound signal is a music signal. 

5. A sound reproducing apparatus, comprising: 

an attaching means for detachably attaching a recording medium on which a sound 
signal encoded in a predetermined format and a decoding program according to said 
predetermined format are recorded; 

a loading means for loading said decoding program from said recording medium; 

a decoding means for decoding said sound signal by said decoding program 
loaded by said loading means; and 

an outputting means for outputting a sound signal decoded by said decoding 

means. 

6. A sound reproducing apparatus according to claim 5, wherein 
said decoding means adopts a first type processing system, 

a first decoding program corresponding to said first type and a first decoding 
program corresponding to the second type are recorded on said recording medium with 
said sound signal, 

said loading means loads the first decoding program corresponding to said first 
type from said recording medium. 

7. A sound reproducing apparatus according to claim 5 or 6, wherein 

the sound signal encoded in said first format and said first decoding program are 
stored in a common data file. 

8. A sound reproducing apparatus according to any of claims 5 to 7, wherein 
said sound signal is a music signal. 
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ABSTRACT OF THE DISCLOSURE 

A sound reproducing apparatus (10) includes a slot (16) to which a memory card 
(18) is attached. A decoding software for decoding sound data is stored in an audio file 
recorded on the memory card (18). The decoding software is loaded into a RAM (22b) by 
a CPU (20) when it is not possible to decode the sound data by the decoding software 
stored on a ROM (22a). Therefore, a DSP (22) decodes sound data read from the same 
audio file in accordance with the decoding software loaded from the audio file. 
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